Constructing one-dimensional (1D) hierarchical photocatalysts is deemed to be central to promoting photocatalytic capacity. In this paper, 1D hierarchical structures composed of CdS nanosheets/nanoparticles on Ag nanowires (denoted as 1D Ag@CdS core-shell hierarchical hetero-nanowires) have been fabricated via a wet-chemistry approach at low temperature. The optimization of the synthetic parameters indicates that the amounts of Cd(NO 3 ) 2 ·4H 2 O and thiourea play important roles in the construction of the 1D hierarchical structures. The as-prepared 1D hierarchical Ag@CdS core-shell hetero-nanowires exhibit efficient photocatalytic performance in both methyl orange (MO) degradation (degrade 96% of MO within 240 min) and hydrogen generation (73.5 μmol h -1 ) from water splitting due to the unique hybrid nano-architecture. It is expected that this Ag@CdS hierarchical nanostructure could have potential in solar energy conversion and this fabrication technique could be used as a reference to design other 1D metal@semiconductor core-shell heteronanowires.
Introduction
During the past decades, considerable interest has been paid to semiconductor-based photocatalysis because of its wide applications in renewable energy and environmental remediation and protection. [1] [2] [3] [4] [5] [6] [7] The overall performance of photocatalysts strongly relies on many microscopic structural and morphological factors. [8] [9] [10] [11] [12] Recently, the engineering of biomimetic photocatalysts has been gaining immense attention inspired by the photochemical processes in nature. 13, 14 It is well known that the unique natural hierarchical heterostructure of branches with green leaves is beneficial for the highly efficient conversion of sunlight into chemical energy through the photosynthetic process. In the natural photosynthetic system, the two-dimensional (2D) leaves with optimized surface area and packing density can enhance the light absorption and surface reactions, and the one-dimensional (1D) branch can transport nutrition to the leaves for their biofunctions and reactions. Therefore, it is speculated that the similar artificial 1D hierarchical nanostructured materials with high specific surface area, short diffusion paths to active surface sites, excellent electron transport property, and high surface-to-volume ratio could achieve improved photoenergy conversion efficiency. 9, 10, 13, [15] [16] [17] [18] [19] [20] [21] [22] CdS is one such attractive visible-light-driven photocatalyst with a small band gap (2.4 eV), which makes it an appealing candidate for application in hydrogen production and organic pollutant degradation. 15, [23] [24] [25] [26] [27] The inherent limitation of the fast recombination of photogenerated electron-hole pairs, however, leads to a low photocatalytic efficiency. 25, 26 To enhance the lifetime of the photogenerated carriers, modification of CdS with novel plasmonic metals (e.g., Ag, Au, Pd, and Pt) has been demonstrated to be an effective strategy. 25, 26, [28] [29] [30] [31] [32] [33] [34] Compared with other noble metals, Ag is more attractive because of its high electrical and thermal conductivity, antibacterial characteristics, low cost, and nontoxicity. Ag nanostructures exhibit a wealth of optical and photoelectrochemical properties directly related to their geometry- 36 and Ag-ZnO. 41 Although there are a few reports on the degradation of organic pollutants by Ag-CdS hybrids, 25, 26 there is still no report on highly efficient heterostructured photocatalysts based on a 1D Ag@CdS coreshell hierarchical architecture, which might be able to fully take advantage of the 1D hierarchical nanostructure. Inspired by the hierarchical structure of the natural photosynthetic system, 1D Ag@CdS core-shell photocatalysts with hierarchical nanostructures were prepared by a simple wet chemistry approach in this work. The structure and morphology of the as-prepared Ag@CdS core-shell photocatalysts can be tailored by simply controlling the amounts of Cd(NO 3 ) 2 ·4H 2 O/thiourea. Moreover, their photocatalytic activity was evaluated by the degradation of methyl orange (MO) and hydrogen production, and the 1D hierarchical Ag@CdS NWs showed better photocatalytic performance compared with pure CdS, which could result from their specific hierarchical nanostructures and proper constitution.
Experimental section

Materials
Silver nitrate (AgNO 3 ), sodium chloride (NaCl), polyvinylpyrrolidone (PVP40), cadmium nitrate tetrahydrate (Cd(NO 3 ) 2 ·4H 2 O), thiourea (CH 4 N 2 S), ammonium hydroxide solution (28%-30% NH 3 basis), Na 2 SO 3 , Na 2 S, and methyl orange (MO) were purchased from Sigma-Aldrich. 1,2-Propanediol and sodium hydroxide were purchased from Alfa Aesar. All of the chemicals were analytical grade and used directly without further purification.
Sample preparation
Ag nanowires (Ag NWs) were fabricated according to our reported method. 41 In a typical synthesis, 10 mL of 1,2-propanediol containing PVP40 was loaded into a 25 mL vial and heated with magnetic stirring in an oil bath at 135°C for 1 h. NaCl was then quickly added, and the stirring was continued for another 5 min, followed by the addition of AgNO 3 solution. The mixed solution was then heated at 135°C with magnetic stirring for 1 h, yielding the grey Ag NWs. Core-shell Ag@CdS hierarchical hetero-nanowires were synthesized by a simple solution process. Typically, 1.2 mmol of Cd(NO 3 ) 2 ·4H 2 O and 0.6 mmol of thiourea were added into 8 mL of freshly prepared Ag NW solution under constant magnetic stirring for 30 min, and then 1 mL of NH 3 ·H 2 O was added into the above reaction mixture with stirring for another 5 min. Next, the solution was stirred at 80°C in an oil bath for 1 h and then the resultant samples were separated by centrifugation, washed with Milli-Q water and absolute ethanol to remove impurities, and then dried at 60°C (A1). Other samples (A2-A17) were also prepared under identical conditions by varying the amounts of Cd(NO 3 ) 2 ·4H 2 O/thiourea. The detailed experimental parameters are listed in Table 1 .
Pure CdS nanostructures were prepared using a similar procedure to that for Ag@CdS core-shell hetero-nanowires, except that 1,2-propanediol was added rather than the Ag NW solution.
Characterization
The X-ray diffraction (XRD) measurements were performed on a GBC MMA X-ray diffractometer using Cu Kα 1 radiation (40 kV). The XRD patterns were recorded from 20°to 80°with a scanning rate of 4°min −1 . The scanning electron microscopy (SEM) images were collected using a field-emission scanning electron microscope (JSM-7500FA, JEOL) operated at an accelerating voltage of 5 kV. The transmission electron microscopy (TEM) images and EDX spectrum were collected on a fieldemission transmission electron microscope (ARM-200F, JEOL), using an accelerating voltage of 200 kV. The ultraviolet/visible (UV/vis) absorption spectra were collected at room temperature on a UV-3600 (Shimadzu) spectrometer. The BrunauerEmmett-Teller (BET) specific surface areas of the as-synthesized samples were analyzed by nitrogen adsorption in a Micromeritics ASAP 2020 nitrogen adsorption apparatus (USA). Photoluminescence spectra (PL) were recorded with a HITACHI F4600 fluorescence spectrophotometer.
Photocatalytic test
The photodegradation of MO over the as-synthesized Ag@CdS core-shell hybrids was evaluated under irradiation with a LSC-100 Solar Simulator (Newport). In an experiment, 20 mg of photocatalyst was added into 50 mL of MO solution (10 mg L −1 ) at room temperature. Prior to irradiation, the sus- pension was stirred in the dark to ensure the establishment of an adsorption-desorption equilibrium between the photocatalyst and the MO. Then, the solution was exposed to solar light irradiation under magnetic stirring. At each irradiation time interval, 2 mL of the suspension was collected and then centrifuged to remove the photocatalyst. The concentration of MO was analysed by a Shimadzu UV-3600 spectrophotometer, and the characteristic absorption of MO at 464 nm was used to evaluate its photocatalytic degradation. All of the measurements were carried out at room temperature. The hydrogen evolution reaction over the as-synthesized Ag@CdS core-shell hybrids was performed in a glass gasclosed-circulation system with a top irradiation-type reaction vessel (LabSolar H 2 ). A 300 W Xenon lamp (Perfect, China) with a 420 nm cut-off filter (λ ≥ 420 nm) was used as a visiblelight source. The temperature of the reactant solution was maintained at 20°C by a flow of cooling water during the test. In a typical experiment, 30 mg of photocatalyst was added into 50 mL of aqueous solution containing 0.25 M Na 2 SO 3 and 0.35 M Na 2 S as sacrificial reagents. Prior to the hydrogen evolution reaction, the system was evacuated by a pump and stirred for 30 min to remove the dissolved air in the water. The amount of hydrogen gas was automatically analyzed by on-line gas chromatography (GC-2014C) with a thermal conductivity detector (TCD) and 5A molecular sieve capillary column.
Results and discussion
The phase compositions and purities of the as-prepared products were characterized by X-ray diffraction (XRD). Fig. 1A shows a typical XRD pattern of the as-prepared A1 sample prepared from Cd(NO 3 ) 2 ·4H 2 O (1.2 mmol) and thiourea (0.6 mmol), all of the diffraction peaks could be indexed to those of hexagonal wurtzite CdS (JCPDS No. 41-1049) and face-centred-cubic Ag (JCPDS card No. 04-0783). The lack of other peaks in the XRD pattern indicates the high purity of the products. The elemental compositions of the as-prepared samples were determined by energy dispersive X-ray (EDX) spectroscopy. As shown in Fig. 1B , the EDX spectrum displays strong peaks of the Ag, Cd, and S elements with weight percentages of 24.73%, 56.16%, and 19.11%, respectively. The atomic ratio of Ag : Cd : S was quantified to be 1 : 2.2 : 2.6, indicating a Ag/CdS composition. The strong Cu peak comes from the copper grid used for the TEM characterization. These results confirmed the successful synthesis of the Ag@CdS hybrid.
Characterizations by scanning electron microscopy (SEM) and transmission electron microscopy (TEM) provide insights into the morphology and detailed structure of the as-prepared Ag@CdS hybrid. A panoramic view of the as-prepared sample shows uniform hierarchical nanowire structures ( Fig. 2A) . The enlarged SEM image in Fig. 2B clearly reveals dense growth of many interleaved nanosheets and a few nanoparticles over the entire surface of the 1D nanowire to form a hierarchical nanostructure with no visible individual or isolated CdS nanosheets or nanoparticles. Fig. 2C clearly shows the TEM image of an individual Ag@CdS hierarchical nanostructure, in which sheet-like leaves surround the 1D nanowire to construct a hierarchical core-shell architecture. The hybrid shows strong contrast between the boundary and the centre of the composite, in which the darker core is metallic Ag, and the brighter shell would be semiconducting CdS. The high-resolution TEM (HRTEM) image in Fig. 2D shows lattice fringes with a spacing of 0.33 nm, which corresponds to the (002) planes of the hexagonal wurtzite CdS. High-angle annular dark-field (HAADF) imaging was used to identify each chemical component. Due to the differences among Ag, S and Cd in scattering electrons, the as-prepared Ag@CdS hybrid has different contrasts in the HAADF image (Fig. 2E) , which are opposite to those observed in the bright field image, i.e. the bright segments indicate the presence of the heavier metal Ag and the dark parts indicate the presence of CdS.
Furthermore, the distribution of elements in the Ag@CdS core-shell hetero-nanowires was studied with energy-dispersive X-ray (EDX) elemental mapping [ Fig. 2(F-H) ]. The HAADF-TEM image in Fig. 2(E) is the area where the elemental mapping was obtained. The blue, pink, and yellow colors represent the distributions of silver, sulfur, and cadmium, respectively. The presence of the three elements in the nanowires is in agreement with the proposed Ag@CdS composition. The spatial distribution of the colors verifies the core-shell structure, where the element Ag is located in the core and the elements S and Cd of CdS are distributed on the outside of the shell. The optical properties of the Ag@CdS heterostructures have been studied by analyzing the UV-vis absorption spectra (see Fig. 3 ). Remarkably, the surface plasmon resonance (SPR) absorption bands of the Ag NWs are significantly weakened and broadened, and there is a new characteristic absorption feature of the CdS crystals with a weak band-gap absorption band at around 490 nm, which is similar to the reported 489 nm adsorption of CdS NWs 42 and 468-496 nm adsorption of CdS nanoparticles. 43 The spectral results observed herein could possibly reflect contributions to the synergistic effects between the Ag NWs and CdS shell in the Ag@CdS hybrids and provide strong evidence that the Ag NWs have essentially turned into Ag@CdS hybrids, with the product mainly composed of the CdS component, 44 as well as suggesting that the good contact between the Ag core and CdS shell might ensure effective charge transfer across the phase boundary and cause changes in the structure and shape of the product. 45, 46 Their broad absorbance from the UV to the near-infrared window is crucial for the full use of sunlight. Interestingly, it was found that the addition of ammonia, Cd(NO 3 ) 2 ·4H 2 O, and thiourea play important roles in the construction of such 1D hierarchical nanostructures assembled from nanosheets and nanoparticles on nanowires. As shown in Fig. 4 , these structures couldn't be formed without addition of ammonia into the reaction system. This is due to the fact that thiourea does not easily decompose to release S at low temperature. But under the basic conditions introduced by ammonia, it can decompose at the reaction temperature.
The controlled experiments have also shown that the amounts of Cd(NO 3 ) 2 ·4H 2 O and thiourea are crucial to the formation of well-defined 1D hierarchical nanostructures assembled from nanosheets and nanoparticles. For instance, when the amount of Cd(NO 3 ) 2 ·4H 2 O was decreased from 1.2 mmol to 0.3 mmol (Fig. 5A ) and 0.6 mmol (Fig. 5B) while keeping the other experimental conditions unchanged, the morphology of the products significantly changed. As shown in Fig. 5A and B, the Ag NWs are coated with many densely packed CdS nanoparticles. When the amount of Cd(NO 3 ) 2 ·4H 2 O was further increased to 1.8 mmol (Fig. 5C ) and 2.4 mmol (Fig. 5D ), 1D hierarchical nanowires assembled from nanosheets and nanoparticles were obtained, which are similar to the product prepared in the presence of 1.2 mmol Cd(NO 3 ) 2 ·4H 2 O ( Fig. 2A and B) . Moreover, it was also found that the morphology of the 1D hierarchical nanowires was also sensitive to the amounts of thiourea. When the amount of thiourea was increased from 0.6 mmol to 1.2 mmol and 2.4 mmol, there were many nanoparticles and flower-like nanospheres constructed by intervolved nanosheets (Fig. 5E  and F ).
In addition, as shown in Fig. 6A -C, only 1D NWs with many nanoparticles on the surfaces were obtained when keeping the ratio of Cd(NO 3 ) 2 ·4H 2 O/thiourea at 1 : 1, and the amounts of Cd(NO 3 ) 2 ·4H 2 O were 0.075, 0.15, and 0.3 mmol, respectively. The TEM images in Fig. 6D -F provide further evidence for the nature of the above representative product, in which the 1D core-shell nanowires can be clearly observed with nanoparticles covering the surface of the Ag NWs. It can also be seen that the shell thickness increased with increasing amounts of reagents in the system. Nevertheless, the morphologies could not be significantly changed by increasing the amount of Cd(NO 3 ) 2 ·4H 2 O and thiourea. For example, a similar 1D nanowire with nanoparticles on the surface of the Ag NWs was obtained when the amount of Cd(NO 3 ) 2 ·4H 2 O or thiourea was increased to 0.15 mmol, respectively ( Fig. 6G and  H) , while keeping the other experimental conditions the same as for the sample prepared in Fig. 6A . The same phenomena could be observed when the amount of Cd(NO 3 ) 2 ·4H 2 O or thiourea was increased to 0.3 mmol (Fig. 6I and J, compared with Fig. 6B ) and 0.6 mmol (Fig. 6K and L, compared with Fig. 6C ), respectively. The above results directly indicate that the Cd(NO 3 ) 2 ·4H 2 O and thiourea not only act as Cd and S sources but also as the morphology directors in the reaction process, and larger amounts of Cd(NO 3 ) 2 ·4H 2 O with higher ratios of Cd(NO 3 ) 2 ·4H 2 O/thiourea facilitate the formation of well-defined 1D hierarchical nanowires.
To determine the potential applications of the as-synthesized 1D Ag@CdS hierarchical nanowires in photocatalysis, the photodegradation of the organic contaminants and hydrogen generation via water splitting over the 1D Ag@CdS hierarchical nanowires were evaluated. For comparison, the Ag NWs, Ag@CdS nanowires with various proportions and morphologies (A4, A9-A11), and pure CdS nanoflowers were also tested under identical experimental conditions. As shown in Fig. 7A , it can be clearly seen that no obvious MO dye photodegradation was detected without any catalysts under solar light irradiation. All the as-prepared Ag@CdS nanostructures exhibit high photocatalytic performance, however, sample A1 showed the highest photocatalytic performance, almost degrading 96% of the MO dye within 240 min, while 85% of the MO dye can be degraded over the pure CdS nanoflowers. In contrast, the Ag@CdS nanowire photocatalysts with various proportions of reagents (A9-A11) show relatively low photocatalytic properties towards MO degradation, which may result from the high ratios of metallic Ag nanowires. The above results clearly indicate that the core-shell constitutions have an important impact on the photocatalytic activity of Ag@CdS. Furthermore, the Ag@CdS nanowires with the same nominal 
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In addition, Fig. 7B shows the hydrogen evolution via water splitting of the samples based on aqueous solutions containing 0.25 M Na 2 SO 3 and 0.35 M Na 2 S sacrificial reagents under visible light irradiation with a 420 nm cut-off filter (λ ≥ 420 nm). The 1D Ag@CdS hierarchical nanowires (A1) clearly show higher catalytic activity, since the initial rate of hydrogen generation is 73.5 μmol h −1 and 181.2 μmol of hydrogen is generated after 4 h, which is about 1.35 times higher than the performance of the pure CdS nanoflowers (17.6 μmol h −1 , 134.5 μmol H 2 after 4 h), while the other Ag@CdS with different proportions and morphologies (A4, A9-A11) exhibit relatively low photocatalytic activities, with less than 100 μmol H 2 for the same irradiation time, which is in good agreement with the above photocatalytic activities towards MO degradation. Fig. 7C provides a histogram of the MO degradation rates and hydrogen evolution, which highlights the 1D Ag@CdS hierarchical nanowires (A1) being the best for both reactions.
It is well-known that the specific surface area may contribute to the differences in the photocatalytic performance. 36, [47] [48] [49] The Brunauer-Emmett-Teller (BET) specific surface area of the synthesized Ag@CdS nanowires with various proportions and morphologies (A1, A4, A9-A11) and pure CdS is investigated by nitrogen adsorption-desorption measurements. Fig. 8 shows the nitrogen adsorption-desorption isotherms of the Ag@CdS nanowires with various proportions and morphologies (A1, A4, A9-A11) and pure CdS. The BET surface area of the hierarchical nanowires (A1) calculated from the results of the N 2 adsorption is 23.71 m 2 g −1 , which is larger than that of the particulate CdS-coated heterostructures (10.74, 11.13, 11.29, and 6.05 m 2 g −1 for A4, A9, A10 and A11, respectively). The specific hierarchical nanostructure with higher surface area could increase the number of active sites for the photocatalytic reaction and thus facilitate diffusion of the reactants and products during the reaction. In addition, the unique hierarchical heterostructures may provide a better anchoring surface in comparison with the relatively smooth surfaces of the particulate coated core-shell heterostructures. Furthermore, the interfacial charge transfer in the hybrid may also account for the enhanced photodegradation performance of MO and hydrogen production. It should be noted that pure CdS has a BET surface area (23.98 m 2 g −1 ) comparable with Ag@CdS hierarchical nanowires (A1), but shows lower photocatalytic activity, which might be attributed to the rapid recombination of the photoinduced electrons and holes generated by pure CdS. [50] [51] [52] It is well known that the reactive species such as
• OH played a bridging role in the photodegradation of organic pollutants using semiconductor photocatalysts, and these could vary with different photocatalysts. 53, 54 To investigate the photocatalytic mechanism and to understand the better performance of the 1D hierarchical structure composed of CdS nanosheets and Ag nanowires, the effect of the scavengers on the degradation of MO was examined to clarify the contribution of different reductive and oxidative species during the photocatalytic reactions. P-Benzoquinone (PBQ), triethanolamine (TEOA), and isopropanol (IPA) were used as scavengers for the 55 and • OH species, 56 respectively, which were added into the MO solution together with the 1D Ag@CdS hierarchical nanowires before irradiation. As shown in Fig. 9 , the complete inhibition of the degradation of MO in the presence of PBQ suggests that
− is the major reactive species for the photocatalytic degradation of MO. When TEOA was added, the MO photodegradation efficiency significantly decreased from 96% to 55% for the 1D Ag@CdS hierarchical nanowires, which demonstrates that h + is the secondary active species in comparison to
. However, the MO degradation changed slightly after the addition of IPA, indicating that To further clarify the photocatalytic process, the photoluminescence (PL) spectra of the samples were analysed. The PL arises from the recombination of charge carriers, and it is widely used to investigate the migration, transfer, and recombination processes of the photogenerated electron-hole pairs in semiconductors. 57 Fig . 10 represents the room-temperature PL spectra (excitation at 325 nm) of the 1D Ag@CdS hierarchical nanowires and pure CdS, respectively. For the pure CdS nanoflower, an obvious PL emission is observed at around 525 nm, which can be attributed to the excitonic emissions. 26, 27 However, the emission is markedly quenched in the 1D Ag@CdS hierarchical nanowires, which is due to the metallic Ag nanowires boosting the separation of the electron-hole pairs and thereby reducing the recombination of charges. This result indicates the successful suppression of the charge recombination, which in turn promotes the photocatalytic degradation.
The lower recombination rate of the photogenerated electrons and holes prolongs the lifetime of the photogenerated carriers and thus greatly improves the photocatalytic activity. The separation efficiency of the electron-hole pairs of the as-synthesized 1D Ag@CdS hierarchical nanowires (A1) and CdS nanoflower was further characterized with photoelectrochemical current (PC) and electrochemical impedance spectroscopy (EIS), where the related electrochemical measurements were performed according to the procedures described in a previous report. 18 As shown in Fig. 11A , a fast photo- current response could be observed upon both light-on and light-off in the two materials. The photocurrent generated by the 1D Ag@CdS hierarchical nanowires is much higher than that of the pure CdS nanoflowers, which reveals the higher separation efficiency of the photoinduced electrons and holes in the 1D Ag@CdS hierarchical nanowires. Fig. 11B shows the EIS Nyquist plots of these two photocatalysts, where the arc radius on the EIS Nyquist plot of the 1D Ag@CdS hierarchical nanowires is smaller than that of the pure CdS nanoflower. The smaller semicircle in the EIS Nyquist plot suggests a fast interfacial charge transfer in the semiconductor. 58, 59 This result also demonstrates that the 1D Ag@CdS hierarchical nanowires display superior efficiency compared to that of the CdS nanoflower in separating the electron-hole pairs, which is consistent with the results of PL spectroscopy.
The charge separation effects (forming Schottky junctions by Fermi level equilibration at the metal-semiconductor interfaces) and SPR effects in the 1D Ag@CdS hierarchical nanowires can explain the improved degradation efficiency of MO. The conduction band (CB) energy of CdS is higher than the Fermi energy level of Ag, 26, 60 which leads to the fast transfer of the photogenerated electrons from CdS to Ag. Therefore, under the irradiation of a Xe lamp, when more electrons are transferred, fewer photogenerated electrons and holes are recombined, which can greatly improve the efficiency of the charge separation. In this case, MO was degraded directly by the photogenerated holes remaining in the valence band (VB) of CdS or indirectly through the active • O 2 − formed by the photogenerated electrons. The fast transfer of electrons is the main reason for the improved activity. In addition, the Ag core could absorb resonance photons and generate hot electrons. The excited electrons in the SPR state have sufficient energy and can be directly injected into the CB of CdS. Meanwhile, the holes in the VB of CdS can also transfer to the Ag core to reach energy equilibrium, which prevents the direct recombination of the electrons and holes to increase the photocatalytic efficiency.
On the basis of the above results, the superior photocatalytic performance could be ascribed to the synergetic effects of the large surface area and well-defined morphology, Schottky junction, and SPR effects. Specifically, the core-shell structures have important impact on the photocatalytic activity of Ag@CdS and the construction of unique 1D Ag@CdS hierarchical nanowires with optimized constitution and relatively large specific surface area, and in addition the fast transfer of the photogenerated electrons has been proven to be a successful approach to enhance the photocatalytic performance of CdS.
Conclusion
In summary, 1D Ag@CdS core-shell heteronanowires with hierarchical nanostructures have been fabricated by a facile oil bath approach at low temperature. It was found that the involvement of ammonium hydroxide solution and the mole ratio of cadmium nitrate to thiourea have a significant impact on the formation of such 1D hierarchical nanostructures. The photocatalytic activity of the Ag@CdS nanostructure was evaluated by MO degradation and photocatalytic hydrogen evolution. The result showed that the construction of unique 1D Ag@CdS hierarchical nanowires with optimized constitution and relatively large specific surface area has been proven to be a successful and feasible protocol to enhance the photocatalytic performances of CdS. Such 1D core-shell hierarchical nanostructures could be promising photocatalytic candidates. Fig. 9 The photocatalytic degradation of MO over the 1D Ag@CdS hierarchical nanowires in the presence of scavengers. Fig. 10 The room-temperature PL spectra of the 1D Ag@CdS hierarchical nanowires and pure CdS (excitation at 325 nm). Fig. 11 (A) The photocurrents of the 1D Ag@CdS hierarchical nanowires (A1) and CdS nanoflower under light irradiation at a constant potential; (B) the EIS spectra of the 1D Ag@CdS hierarchical nanowires (A1) and CdS nanoflower.
